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CH 3 C(OEt) 3 AcOH, reflux 3, 5] triazine system 12 can be categorized into two approaches: (1) annulation of pyrimidine onto a 1,3,5-triazine scaffold 13 ; (2) annulation of the 1,3,5-triazine ring onto a pyrimidine scaffold 14 . The 3, 5] triazines.
Since orthoesters are versatile one-carbon building blocks in ring annulation reactions, it was expected that unsymmetrically substituted pyrimidin-2-yl guanidine 3 (acting as a penta atomic synthon) would react with this one-carbon building block to yield, theoretically, either one of the regioisomeric pyrimido[1,2-a][1, 3, 5] triazin-6-ones 4 or 5 or both as product/s. However, the possibility of structure 5 was excluded, as no cross-peaks were found between the R 3 group protons of pyrimidine ring and methyl group protons of triazine ring in 2D NOESY experiment (Scheme 1). Moreover, according to DFT calculations in gas phase, the structure 5 was found to be highly unfavourable energetically (vide infra). In addition, a regioisomeric product similar to 4 was observed exclusively when other one-carbon inserting synthon like aldehyde was used with similar substrate 15 . However, to our surprise, product 4 (Table 1) was found readily rearranged insitu to a thermodynamically more favourable product of type 6 and its ring-opened product 6' (Scheme 3), depending upon the NR 1 R 2 group present in the starting material guanidine (Table   2) . Herein, the details of this unexpected thermal rearrangement are presented.
Results and Discussion
The starting material N-(4-substituted-6-oxo-1,6-dihydropyrimidin-2-yl)guanidines, 3, were prepared either by method A or B (Scheme 1). In method A, 3 was synthesized via microwave (MW) assisted nucleophilic addition of amines onto (4-methyl-6-oxo-1,6-dihydropyrimidin-2-yl)cyanamide 1 using either concentrated hydrochloric acid or trimethyl silyl chloride (TMSCl) 5 catalyzed conditions; whereas in method B, cyclocondensation of β-keto ester with substituted biguanides 2 yielded 3 as reported by Curd and Rose 16 (Scheme 1). Method A was found to be more versatile and robust for molecular library generation. In the presence of protic acid (method A procedure 1) or TMSCl (method A procedure 2) catalyzed conditions, the reaction times were shorter, workup was easy obviating the need of column chromatography and appreciable yields of 3 (56-93%) were obtained with a variety of primary and secondary amines with alkyl, aryl and aralkyl substituents. In the latter case (i.e. method A procedure 2), TMSCl not only acted as a source of anhydrous HCl, but it also activated cyanamide 1 as shown in scheme 2. The structures of the products were deduced from their mass spectra, NMR data and elemental analyses. The reactions were carefully monitored using TLC and the reactions were stopped immediately when no trace of the starting material was observed. or aralkyl guanidines (3g, 3h) were used as a substrate under similar conditions. Therefore, the product obtained from reactants 3a, 3b, 3c, 3g and 3h was expected to have a structure different from 4 even though the mass spectra showed expected values corresponding to structure 4.
Hence, to confirm this aspect, X-ray crystallographic study of the product obtained from 3a was performed. 3, 5] triazin-6-one 4i (displacement ellipsoids are drawn at 50% probability level) CCDC
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The fact that there were clearly differentiated chemical shifts at δ 10.18 and 9.26 for the product obtained by the reaction of triethyl orthoacetate with 3a in the 1 H NMR spectrum supported the existence of hydrogen bonding between the peri-carbonyl and the proximate exocyclic N-H which is not possible in structure 4. Moreover, similar lowfield shifts of NH proton in 1 H NMR from 10.18-13.20 ppm were observed in 6b-c and 6g-h. X-ray crystallographic study 17 of this product ( Figure 3 ) revealed that the product 4a (not isolated) underwent a smooth rearrangement to an isomeric product 6a in-situ as suspected from NMR studies. So, structure 6 was assigned to the rearranged product with upfield shift, in the cases of 3a, 3b, 3c, 3g and 3h. Moreover, NMR studies were found to be consistent with the X-ray crystallographic data of 6a ( Figure Therefore, an attempt was made to assess the relative stability of the two possible cyclocondensation products-4 and 6 in gas phase for substitutions a (R 1 =R 2 =H) and i (R 1 =R 2 =Me) using Gaussian 03 software package 18 . Regioisomer 5 was also included in the study as the similar cyclization of benzimidazol-2-yl guanidines (unsymmetrically substituted in the phenylene fragment) with one carbon inserting reagents did not proceed regioselectively in one of our previous works 3 . The results of these calculations are presented in Table 2 .
Rearranged product 6a was found to be energetically more favourable than 4a whereas 4i was found to be more favourable over 6i (Table 2 ). This was found to be in agreement with the 13 experimental observation. Theoretical calculations at B3LYP/6-311G 2d,2p// B3LYP/6-311G d,p explained the formation of exclusively one regioisomeric product as both 5a and 5i were highly energetically unfavourable (might be due to steric factors). In an attempt to obtain similar pyrimido bond distance in 14 to 2.762 Å compared to O ּ ּ ּC8 bond distance which is 2.64 Å.
Stereochemistry of the enamine fragment at position 4 was found to be E.
Next, the antiproliferative activity of the synthesized compounds was assessed using MTT assay 19 . 
Conclusion

In summary, the reactions of N-(4-methyl-6-oxo-1,6-dihydropyrimidin-2-yl)guanidines
Experimental
General
Melting points (uncorrected) were determined on a Gallenkamp melting point apparatus. NMR spectra were recorded on a Bruker DPX-300 spectrometer using Me 2 SO-d 6 as a solvent and TMS as an internal reference. IR spectra were performed on a Perkin Elmer Spectrum 100 FT-IR spectrophotometer in potassium bromide pellets. Mass spectra were obtained on a Shimadzu LCMS-IT-TOF system using electron spray ionization (ESI) mode. General method for the preparation of 3a-j Method A Procedure 1: Into a 5 mL microwave vessel was added N-(4-substituted-6-oxo-1,6-dihydropyrimidin-2-yl)cyanamide (2 mmol) followed by amine hydrochloride (2.12 mmol) and isopropanol/ACN (1.0 ml). The vial was sealed and the mixture was irradiated at 160-170°C for 15 min and allowed to cool. The white solid obtained was filtered, washed with solution of sodium hydrogen carbonate and cold water and dried.
Procedure 2: Into a 5 mL microwave vessel was added N-(4-substituted-6-oxo-1,6-dihydropyrimidin-2-yl)cyanamide (2 mmol), amine (2.1 mmol) followed by the slow addition of a 2 N solution of TMSCl (1.04 mL, 2.1 mmol, 1.1 equiv) in CH 3 CN under cold conditions. After the vial was capped, reaction mixture was irradiated for 12 min at 160 °C. After the mixture was cooled to approximately 60°C, iPrOH (0.55mL, 6 mmol, 3.0 equiv) was added. The mixture was stirred for 10 s and then irradiated a second time at 125°C for 30 s. Upon cooling, the hydrochloride salts of guanidines 3 precipitated, and it was collected, washed with cold CH 3 CN and then with solution of sodium hydrogen carbonate and cold water and finally dried to obtain slightly better yields of pyrimidinyl guanidines.
Method B: Biguanides were synthesized according to Uohama et al 22 and subsequent pyrimidine ring annulation was done using method described by Curd and Rose 16 .
Experimental data for some representative compounds:
N-(4-methyl-6-oxo-1,6-dihydropyrimidin-2-yl)guanidine (3a 1-(3-chlorophenyl)-3-(4-methyl-6-oxo-1,6-dihydropyrimidin-2-yl) Guanidines (3a-j), 0.25 ml acetic acid and excess triethylorthoacetate were refluxed under nitrogen atmosphere for 0.3-9h. Solvent was evaporated to dryness on rotary evaporator, purified using column chromatography and finally recrystallised using suitable solvent. 120.4 (C-2' and C-6'), 123.9 (C-4'), 128.6 (C-3' and C-5'), 138.0 (C-1'), 152. 
1-(6-oxo-4-phenyl-1,6-dihydropyrimidin-2-yl)guanidine (3b
N-methyl-N'-(4-methyl-6-oxo-1,6-dihydropyrimidin-2-yl)guanidine (3c
